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PURPOSE: To obtain the acoustic signal processing unit capable of reproducing 
a stereoscopic sound only with a speaker instaDed in front 

CONSTITUTION: An acoustic signal processing unit 1 shown in figure A uses 
' signal processing circuits 13a, 13b to apply convolution operation processing 
to signals SI, S2 to be subjected to spatial sound iniage localization processing 
thereby generating spatial sound image localization signals /1» rl, /2, r2 and 
they are added into stereo signals L, R and they are reproduced from a couple 
of speakers spl. sp2 located in front of a listener, Thus, the processing is 
performed so as to localize a sound image to a spatial position intended by 
each spatial localizing signal. As a result, the sound image localized in the 
rear of the listener M and a sound field shown in dotted lines in figure (A) 
spread up to the rear of the listener M are expressed by using only a couple 
of the speakers spl, sp2 arranged in front. 




10: coniroiler. 11: coefficient ROM. 12: addition circuit, 
a: convolver. 1 4 L. 14ft: signai adder circuit 
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(B) (c^-r<i:3(c. #(iasn«$miPtt%fi:M9%!8 

rm^Sl. S2*<i^ffl31Ilttl 3 a. 13b»C±tJ 
12, r2S4*U ;in*;^f-l/:i-©#L. RK-5-n 
lf-*spl. s p2A»6f|4-r5Ci:lCJ:D. 

;&icEs^nfe m©xtr-* s p 1, s p 2«WT2 
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1 

oa:&tcES$n5{£!B©x fc:-*A> ^fflA^ns'^cir 

WEIIft-r^X K-^fiBtftSEiSSlOX t:-*ffiBIC 

WExx u^ff^ tffJE<sfi©x fcf-^teSK^tts-a- 

X *> s a^sns'^^xr t WEse* 
w«i:^i5't'*(cEa*n5fiaiox tf-*!6^ s m:^$n 

WE*fiE-r«X h:-*fi:atIlE<RSox tf-*tiirBlc 
E-fe>^'?'^ >^;i'M^siiEfiS®x fcf-*ffiHJc^ 

sssM^iai^a. 

y^'J't >:^i;^M^*t^*n5 3 - 1 

»fiEf5 X t:-*fi:a t««ox if-;<j{a:aicfeViTffl 

©xb;-*(fcsicSffi$it«^#icssiuTm:^r5ffi 

lfiEXxUtli^i:WEfi«OXlf-*ffiai::S{4S-& 



(2) 1$§8¥6-1 8 9 3 9 9 

^r-r^.xxi/sf<i^*«tti!S^En, irEiE?v ^^^i-ft^ 
X fc;-*{4Bififfl©x tr-*ffiBir*i^»Tffl 

SWEKSOX br-*ttBltJtffiS-B--5ff^lwSgiUT 
i9EXxU:tm^a:gJEfiJB©X tf-*ffiSlcSfl:$-a: 

[R««6] tt^ffll. 2. 3, 4&t^5CE«0^a 
©#iaa«B»C:felr»T. 8i»ffiX7"U:tM^tSiJffi«fi® 
Xi;-*teBlC3£fl:$*5^^i:&S^LT, USSK 

[if«3S7] 2, 3. 4ftt;5CE«0«» 

ffltt^ricEa5En-5-«-coi^«Er5xfc!-**>e.a*-r 
a> irEiiffir-5Xfc:-*ia»icEB$nfcS;s:5-5J*ox 

B. 

[0 0 0 1] 

• 5«?Wt^iaSgBlzHT5=feOT*S. 
[0 0 0 2] 

ail (A) C^1-i:5trse#M©W*JCX 
xV':tEfi$nfcir;5£:&23|c<7)Xfcr-*spl, sp 
2©ffilC. 1i-7'»l<fflfCl*Sfc«2*®U7Xb:- 
;JiJ s p 4. s p 5 S^EBUJatttltt-^e-f, ^thTf 
32|£a±©Xtr-*A»iJJS-e»5. 9-7 
>>>H-^/Wli>?3>©3- l^iCffeifTB, Seicir 

*lcEB*n-5 l*Sfctt2*©-t>5'Xbr-* s p 3 
i^milLU^. ^LT, l^0lCa^-ri5JCXfcf-;<ls p 
40 1 ~ s p 5 <£EB-rnff. Btf ja»T5^-r<l: ^JS^Ji 

i|${cg;^lcESbfc'J7Xlf-As p 
4. sp5'v®■^-:rJ^©5l$IgL'^iBjBr*■3&. 

[0 0 0 3] S6tC, -)l6mSi(Cte^>Ttt. UTXlf- 
*sp4. s p 5-^-fe>^Xtf-*s p SSEBTSC 
ittX'^-XWlifcSfflWC'bBBTifeO. «l5Ctt. 

Hll (B) (Ca^-rJ:^ICSB«M©«l*Cfe&2*© 
Xfc:-*spl. s p2SX'rU*EBT5*\ XxU 
5() :tftjgS2<tT-5C<i:0-e$5)T-Ufc:>'3>gB»C#« 
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(3) 



Wm¥6-l 8 93 99 



•r<t ^ CSe^MOfiSJ: D«**-CKl^i8*il£*^e. 
CO 0 0 4] ^rr. §tt#M08a*fCXxL':i-EH$ 

t«si2;ff5&J6ic, ::^b:-*s p 1. sp2cai:^r 

)SS#*J:5lc<g#ffla«!Sl/fea-(Hl 2 (A) ) . 

nL. Ric5^Efti»Lrs4b&o-r4 012 
(B) ) ^®5aa«tTai*-r5::t**3^AenTt» 
5. td>u ;:ne.oD«^Tt)iai 2 (a) tcs«Ar 

012 (B) lc5tBlB-t7^L.&.t'5;5:iiaiC»«I-r?)W 
[0 0 0 5] 

[0 0 0 61 ^E-CT. *5!?«BIJ*fCK«-r5Xtr-* 
[0007] 

eL=hlL«cfLx'X+h2L-cfRx'X 
eR=hlR-cfLx-X+h2R-cfRx-X 



[0 0 0 8] 

mzmm-r^. ai (a) 5^^>^}i'0i=§9{sn 
*t«i&;^n. M;5css;stifei^t®xi;-* s p 1. 
sp2Tfffe-r^.«'&(o«f«*7rb&«^BTab5, -eu 

xU:r<i^L, R, l^-\'>^;K0i:>^'5'-\r>^;P« 
#CRt^2 5=-v>^^K0-y-7'J'>K CJT) 5^Y>*-IW 
S L . S R ©^th 5 ?-v >*;KOW»ffi^*^«il&* 

1, s p 2^c-^•n^?n©xfc:-*s p 1. sp2A>etti 

fflfeS. ■fe>5'Xi;-*s p3-^lMCDU7X(f-*s 
p4. s p 5*Egba<T%, S3*lcES3n&l» 

©X K-* s p 1 . s p 2 finrs.f&mu<D^:^\z^&. 

[0 0 0 9] CUT, #«5£fiSIffli:5fe©a*Iiac:p 
v^TKig-rs. ^:n«. sfwuTEiaistifc-jjoxtf 

$FB!Ottjt©ttBlcW«*SttS*5SE 
ag(t't{»£{i©!RSB'7$-&. spl, s 

p 2 ttse*M©w:^fi*icEfi*n5;^b:-*t?» 

0. xfc:-*s p i*>esB«M©£i:sT©fflgBea 

(^>/VV7.(5m Sh IL, :feg:ST©fflffieS 
1$ftSh 1 R. Xfcf-* s p 236i^i*5St?©®»e 
a#ttSh2L, h2Ri:-r5. Sfc. BMfrs^fi: 

tacB X »c5iis©;^ br-* $eb L-fc t *©S)ffi«M ©£ 

*5:*TfflS8Beii!|$tt*pLx, pRxi-rs. 
(SfcttAS) 0K:?fifiJrT-f^«EfibTlllRlcai 

[0 0 10] ^ft^E-&&v»«iiiv-xx&<t#« 
ift^ficfLx, cfRx (ziy^jvnfiiUzii^fm 

1. s p2TS4-r5ili:S#A5. ::©t$siB«M 

©te&sir^snsm^seL. eRt-rst. 



(SCI) 

(" ) 



-;5r, «!gV-XX*BWfr-5W«©«ttffiBxdi& ■ 
Lfc t #riC§K^M©£:&5IC# ^n5ii#£ d 
dL=pLx • X 
dR=pRx • X 

[0 0 11] cc-c. xt:-*spi. 5p2©s^tc 

J:DaK«M©£*WlC»&ns<i#eL, eR*^, S 50 



(32) 
(." ) 

Wt-r-5Wi»©Sffifl:Bx*»^^iSV-xx£SiUfc 

t#©^#dL. dRic-s-rn«, se#Mtt»fc*^ 
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(4) 
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*)iWfrs««ro36ffitfl:Bxlc;^b:-*7jtiWE-r5J: * 
5tC«»SSS8-r5Ca:i?4'5. c:®^ffeL = dL. * 

h IL • c f Lx + h2L • c f Rx 
h IR • c f Lx + h2R • c f Rx 
(St;3) *>6c f Lx, c f RxS*se>-5i; 

c f Lx= (h2R • pLx-h2L 
c f Rx= {-h 1 R • pLx + h 1 
tctzl^. H=hlL'h2R 
b&^toT. (iC4a). (SC4b) C<l;03?aiUfcfi 

m.^'&.c f Lx. c f Rx$fflViT3>ij?;uA (a^-a^ lo 
tf. B«i:-r^«»<o^fi&gxic3'«ssfl:$i*s;i 
[0 0 12] aftW&«^«»Sfi«)Sis*se«*# 
;i'/t) ;efflv»r^^-rntfmvi. a^fe. f i 

0*0. ijJS^ftSWtfSiF^OltffiffiBx 
(C*ttSeS#ttSc f Lx. cfRxtUT. (^£4 
a), (3C4b) 1?*»fct><0«. l(aI©F I R7>i';t' a? 
^'fflSCiOSIS-r-S&J&roffiRtLT, cfLx, c 
f RxCD«R»S*eA^i;*f^l«U ROMOT-^S'tU 
Ti|lfllL'T:fe<. ROMA^e!£!.S;a:#«JS«tfiS<DffiS 
SF I Rxv'^'^I'^^'JP^'CIEbIU, 

to 0 1 3] «±®J;5;fftlS3iicScfViT«S{i^M3i 
p2*EaL. ;in5-^*©Xlf-:<»s p 1, sp2fc 

tt. -*t(D3>4^;i'A (a«^ji*iSffJ!i3aiiiK) 5. 6 
•a-afi^) *t#tl&^nat*tc. ir {-y>/^;uxis 

©ffiSc f Lx, c f Rx (m^\t. ^ESXbT-* 
SfeS^^r 1 2 OS (fl = 2 4 OS) coffiSCffigUfcfe 

© t UTWft^eti^-a-fcvi^tt. e = 2 4 0 s©«sc) 

«. Sft:§Sfl4^HCl*JBESn5;*-f >CPU 

;vffl-!^-:/cpu2*t^»ROM3*^^. 3fSffl<KSxfcr 

[0 0 14] ^<7)J:'5ICL-T. -)tt®3>!i?;l^A5. 6 

j*©x hf-* s p 1 . s p 2 sM^sns. -«ox 

M-lJ s p 1. s p 2!6^eil:£^^nfc^tt. 



eR = dRi: (SI) , (SC2) iO, XS}^*L.T 



= pLx 
= pRx 



(" ) 



• pRx) /H (iC4a) 
L • pRx) /H (" ) 

-h2L-hlR (SMb) 

[0 015] B^fflfc©® h7>xi;i— y-tu 

Ttt-jkt®X tr-* s p 1 , s p 2 Oifiti 0 (CV'V K3t^ 
(Head Related Transfer Function ; EtT, HRTFt 

[0 0 16] sec, ±i2a>4?;i'A5. ew^lStt. 
xtr-*spi. s p 2C!)BB#^§ (-rafc-^. 01 or 

ftSspl-M-sp2) Xti-* 
s p 1, s p 2 0M#A»«C*«)T*#. 5IIS®«^>' 

3 OScfr^BRILTra^^^Se OStUT-^OXfcf- 
^jspl, s p2SEI2L7ti:#03>';}<jl/n5. 60 

t;-* s p 1 , s p 2 \ziii,m&&m^h i l. h i 

R, h2L, h 2 RtbT. ifiOMtA, «»l;^»i4 5 

s. 3 offi(c5fc^J^;b&t>©*«AL'T*^^)T*^^tfA 

RTFilI:£^lC, (SfcttA^) ®A#S 

«, SOA^t^AAfflt. ®®/hSV»?«ffli:*) mi 
[0 0 17] sec, JiajLTVi^SVifStS, «3|AK0 = 
tt. S^aLfc^Scc f Lx, c f RxS'btCbT, + 

rafflSff^-c^dTfe^v*. c®«, 2':3®§ia«i 
t0=3 os®i»:£<a) «*i>S{cstW¥J^-r5fflT»fe 

<, ^aifct)t-f<3>:iJ?;l'A*5, 6ffl«»c f Lx. 
c f Rx$FFT^^L.T^8[fcJSS?&**TA»e, M 

[0 0 18] ^ir. A*Sns#Sm^JC3t*;£:Lfc*|g 
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7 

»*lS3lWrS. #0'*'. ffl^ffiSlsI»l 3a. 13b 
T*0, <t#JaSlilKl 3 a. 1 3 b l^trBI 1 0 Ic 

^-n^ns+tJ-ftfrom^inSiiiKi 4L. 

14R(14 1. 1 4 r) CfltJ&SnTViS. -ebT. 

3>hD-;w^-y-:/CPU2(i:l^«S.?)t><OTr&o, 
ROMl lk:^86!2ttL.Tib«fi5»A»e/i:'>fi;S:§»Sffi 
{fl:il®«ScS<g#«ia!lHl!S 1 3 a. 1 3 brtoa>4^;i' 

CTft^JgfflaiSlHFK^SIt«f«IDlHlK?5:£©f«D 

[0 0 1 9] 01 (B) It^C^QIO^efi^jSlllSfBO 

Rt. HJHf— y-7'i;>H#^i&<if©i9'r>*;utt± 
«-&tc, spfl#^si, s 2sa*2.*«sc«!iau&^ 

raW«3£fi^^ll, n. 12. r 2-&7.7-V:^m^ 

L. R{c^ti-6nini»ffl:^b, SK«©«r;&irfiaB$n 

/tLfflltRflI©2*©:;^t!-**^B4L.T. S-!r©S 
raW«^ffi3l!l31*jrrM^S 1. S2 7jtSHb&SK<4 

[0 0 2 0] *-r. Xxk:tffi^L. R tSWilPft^tffi 

saa?&ifi-rm^s i. s 2tt. ¥tnmfk \ 2c«j&$ 

K 1 4 L , 1 4 R ics^ii&s ti, ^Ni9»Mmim^wr 
1. s 2tt, ^E-n^tift^ftiaiHFgsi 3 a. i a 

[0 0 2 1] ^-l/T, m^jaaiHlKl 3 a. ISblC 
tt, =i>hn-7l 0tc±^T}i:fe3nfc«»*t, IKS 

ROMl li^i^m-^n. sffl««^ffiffl3a!&is-r©# 
^fi^#ii, ri. 12. r2*m*-r5. se.ic. 

;i©?gK)£(4M^l 1. rl. 12. r2 05-e. 
^iStmn 11.12 «::^xV':i-«^L t^lcM^ftlfflBl 
Kl 4L(:fitJ&^nT. 0S-a-J&£ (L) fi!lXtf-*lC 
UllStdlAan, Sffl^tiM^r 1. r2ttX7^U:tM^ 
Rt^lC. m^ini»[HlKl4RlC^i|&SnT, 

;& (R) m7.\i-i}\zimiiii3'$tii>. 

[0 0 2 2] c<D^5t3i^min3'smm^s&mms 

tt. Lffl5iRfil©2*©Xk:-**>e©S^lcJ:0, S 



(5) ^$§8^6- 1 8 9 3 9 9 

iS#©a:5ic:£ffiT*#«-^se«©«:)&icSTfl:*<5 

3 a. 1 3 bif ®F I R7>c;i'^' ©fi5» 
S3>ND-7l OtffiSROMl 1 t*fflV»TpIS(C 
rsr.t*tT#5©?. Lfi5i:Rfflil©2*©Xtr— 
Ht§««t©fi:HillS*»^. ;12*fiS;^t!-*©S 

©■^Sl. S 2*«3g^-v>:?.;i'6l±*-5^-Ct>. 

[002 3] 02 u^mmm^9mn!&mms<Dm 2 © 
«jfi09s^-rfli«0T*5. i^0ics-rii2©siisw 

ft, |g-©Sii*»5 2?v>*;l/:^xU:t«^L. R 

i5^i'>^jpet±©$ffiiFfiwsttffli!*jrrm^s 

1. S2*l«l&Snfc«^lCv T.y^UrtmnL. RSS 

«*©m?? icEHsnfc-?-n-?nLffl!i t Rffli© 2 *©x 
^ s 1 . s 2 tic i 13 

ra;£&«#ll. rl. 12. r 2Silf22*©Xfc:- 

*i:tta;tt5W:*EHsnfc2*©$ra«{4ffl©xfc:- 

MSSiS-rft^S 1, S2*t«0U75:SWtil:afc5«& 

[0 0 2 4] s-r, x7"u:f©^L. Rtsra^a^ffi 
saasjs-rft^s 1. S2tt. <tjniaK 1 2 tc^i&s 

(L) ffljxfcr-*t05^-a-&:& (R) fflxtr-^cffl^i 

30 [0 0 2 5] -tbT, 2ia*«S(4i!iasi8-rM^s 
1 . s 2 tt, ■e-n^'n^^fflasB 1 3 a, 1 3 b ic« 

il&Sna. -etT. fl^fflaielBl 3 a, 1 3 bCI4. 

1. s2sc©«»sffifflbTa*aiMR»fflasffo 

T, -E-n-enSlfflSftft^ 1 1. r 1, 12. r 2*m 
c©$W:S*a:fi^i 1. rl". 12. 
r 2 © 5 ^. 11.12 KM^DnatlHlK 1 

4LCfti&$nT. 0*-a-&SM3£fl:ffl©£ (L) ffljx 

JD»IhIK1 4Rirftit&SnT. 03^-B-JbSK3£ffiffl©* 
(R) ffi!IXbf-:<7K:an»ffl:f3$nS. ^5:*, £ (L) fill 
Xii-U t^m^&mo-^ (L) fflJXH-*tt. S/iS 

^. SSi6<«SlCi5:-5. * (R) ffllX fcf-* ffl^fi 
ffl©* (R) fflXt:-*t)I^ST»S. 

[0 0 2 6] c(o^o^mmifTo=s9^^mm&u 
tt. 2ra!£{fl:ffl©xtr-*©sa^i$tt*ssift-r5c 

50 XxW:i-m^ffl©Xtr-*t2W3tffiffl©Xt:-*<!:A^ 
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(6) 

9 

[0 0 2 7] gJ3ti*5!WO#Sm#J&aSHCD^3© 

M^R e tS5*2.*S»fflaU«:^WlF«Sfi:it^ 1 
c. rc. IRe. rRe£:^xP:fm.#L, RK-5-tl-?*! 
jDlfta^t. 2e«(7>gtp5»C|BfB3nfcLfiltRfflJ©2 

[0 0 2 8] *r> ;^5'U':tffl#L, R. ■fe>^'g'+> 
^JHi-^CRt^';75=-*'>^>lpm^Rett. #inlHlKl 

j!l9lEll% 13a, 13b iZ^I^-^n^. 
[0 0 2 9] ^Ur. m^iaaiilKl 3 a, 13bC 

tt, a>hn-7i ofcioTmsan&^sa**. ^g$c 

ROMl l*»^fl«&an, •fe>^'?r>^JUm#Ci:>J 
75^^ R e (C CiroffiSSffiffl Lfcfi^iiiMS 

»Ma*ffoT, m^iaailKl 3 aA^Stt^M3£&« 
^1 c. TciSiflL. fi-^ftlStlilgSl 4b*i^«^K 

©#lc, lRett:^T-U:tm^L<J:*C-5-®*^«^lID 
ncialK 1 4 L »C«^*&$n. SffiSffiff^ r RefSSK^Ttl 

fi^lDStlslKl 4L»CTlID»Sn. 

(L) <ffl;;^fcr-*»wtfl*an^.. nfiic. ^iKi;tism# 

rc. rRettXTl/*«^Rt^(C^-0**ffl^Jto»IsI 

» 1 4 R amsfim^ i RettsigsnTfl 

#inifiiii»i 4 Ricfti&an^). ^-lt. 

(R) mfcr-*cai*an5. 40 
[0 0 3 0] ;i(0i:54ffla*fT^^fS^#«!iai^s 
tt. 6a:i?icEeanfcLfflJtRfij®lJr:&ffl2*o;^if- 

Xt" W :tEtt b & 2 hr-* (7) li^filrHd^ ^ ffi:^ ^ 
nT0J^*OJ:5lcW±L, UT^-V^^JPS^ReS 

A^-C^S. LffltR<BIc!D2*©Xt;-*ttS*tft 
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10 

©ttattf8:esn-5©T, fiiaROMi iiceiar^fii 

L<ffli:Rfflg<D2*OXbf-*ffiScril-abntfA 

[0 0 3 1] a 4 «*K?9ro5SM-^S!iai^s®^ 4 ® 

tt. S3 0*Jfitq&5^Hfv3>SHlCJSfflbfciag«9 
T*-5. m^JnSlHFK 1 4 L, 14RS-t?Olf-^ 

saatt. m3®§i!ficaiiKi^-r*5fflr, n-a^^c 

[0 0 3 2] igiaG:feViT. ff^lDSlslK 1 4 L 7i> 6, Hi 

Aan-5®^tt, mmsi 5L^n-Lrmm\zf^ii'-3X 
^^iDSimsi 4RA>&aA$n5##tt. 

SI 5RS:<^UTBffilClSjA^oT*<IIJCSfiSnTVi5 

xtf-*s p2*»^ai*jan5. 
[0 0 3 3] ;i©±5ftsaasff3«»ffi#fflass-c 

B. Xt;-*spl. s p2*ti|*€®rHii^3>SH 

*®fitfiBI^Blci6:i;&^!|$ttirScf< F i R7-f Jl/^' 
^Scmf^^&ROui i(cgitbT*<ifittra:#^ 

^n-SODT. «S»ROMl UCIE!Sai*--5ffi 
>KaCtfSUTViSXb!-*s p 1, s p 2©!f*mi 
i2Cii^T*tt«, j:D^Vi^JI*#-5::t7J»tii3le 

[0 0 3 4] 05 a*^igo5«»B^^aa«fi©^ 5 © 

«, ig-©#ilS3j^6 2 5=-V>*Jl'XxI/:tff#L, R 
t. lf-Y>^)V<D±>^f-^r>^)V^^C. l^+> 
:^;i'©-!}-7'>>H (U7) ^^r>^}VfS^J^ei)mi^■^ 

nfc«^ic, x5^v:^-ff^L, RS-en^^nstt«©t(r 

^^CEfiSntLffli: Rffl© 2 tr-*!4'i 6S4-r 

Re tSa*ji*iilffiSiabfc^W«fi<t^l c. r 
c, IRe. rRe*|(Iia22f:©Xtr-*i:«S!45*t*E 

Hsnfc 2*®SRg!£&ffl©xt:-*»c«j&UTS±-r 

[0 0 3 5] *-f. Xv-UtM^'L. R. ■fe>5'9'l'> 
*;Hi-^C&i;U75^-\'>^>»km^Re«, ^JndSSl 

H^-a-jbS (L) m7.\i—f3 tsi^^ibj^ (R) mtr 

[0 0 3 6] -f-UT, •fe>3'5'V>*;^^i#Ci:'J7?■ 
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11 

■V >^)vfm R e li, -e-n-enm^ffliiiEiK 1 3 a , i 

3 blCStl&^n*. 3 SIC. ^^SaaielK 13 a. 13 
b»C«. n>hD-7l OlC<fct3Tje5£$nfc«SScA«. 
«»ROMl id^^fti^sn. ■fe>-^5^-v>*;l'M^C 

1 c. r c *U*L. Smsan^& 1 4 b75>6tt 
3£ffi:M# 1 c , 1 RettC-?-ffl**ffi^JQ»[5IK 1 4 L IC 

1 4Lfcfi^i(&3ti^. -ei/T. cnewm^tt, ©^ai 

St@K 1 4 L CTlin^Sn. H3^-&J&SPfl^ffiffl®£ 
(L) <fflXt!-*lr{a*^fn5. SW3£(4®^ 
r c, r Ree^roSSe^JnfflilK 1 4 RlC«il&^fn. 

$rasfltft# 1 Rettse^fnTm^inJUEiK 1 4 rc« 

RCTlDSSn. H^-BrfeSKSffifflO* (R) fflUXfcf 

[0 0 3 7] c©i^aiBia&fTa«»m^sasss 
tt. us. fS4(Dm&mtmm. Hj^&fcSHsnfcLfij 

tRfflJ®2*ffl;:^tf-*;i»S«)B*Cir), ■t>^'?r 

[00 3 8] 06 \t^^^<D=^mmmmmm<om e 0 

m^l)n»[a!Sl4L. 14RST®©^ 
:4-«^L. R«. ^E-n^niiiliSl 5L. 15RS:ft-L 

TLfflix t:-* s p 1 1 Rffljx If-* s p 2 ;r m*$n 

[0 0 3 9] llHlC;fetr»T, m-^Jnff0Kl 4L*^6ffl 
*Sn«M^tt, liliSl 5 1 «^l.TpliffilC|Sl*»oT 

©^SDSi5iKi4R*>e.ffi:^sn?)^^tt, jfipi 

SI 5 r <&^^bTBMC|6]*ioT*^II^rEa$nTViS 

[0040] zoi:'^ /sMSSfT 5 ipsfi^jaa^g-c 

tt. Xfcr-*spl. sp2, sp6, sp7-/flt^l£<0 
< F I Ry^JV-^%Sl.1£if^^S.ROU 1 1 iZSISbT 



(7) 1#M¥6-189 3 99 

*fc, ^ ra^(4ffl®X tf-A s p 6 , s p 7 (0SH^5[ 

[004 1] El 7 tt*^BB©iFS<t#«!iSSB<Z)a 7 CO 
10 Sllg«fJSSr««HT*S. l^0lC^t-S7CDSIJSfi!9 
tt. |g-©^iB*»e 2g^Y>:^;i/XxU:t©^L. R® 
**iftl&an&ii-&lC. Xy-U^^^L, RtC (L- 

R) iim^§a*aiMa»ffiabfc^ra^fi:m^ i . r 
slniStbTSK#(ot(r:^irE«^EnfcLffl!itRffi3o2* 

[0 0 4 2] ST. Ko-mt. -en 

ifnsn»ia» 1 6 icftj&snr (l-r) 

sec, Xxl':j-M^L, Rt (L-R) 

tt. -tn^pnits. ft^iinff [ii?s 1 4 l. 1 4 r \z'm 
sn. (L-R) MM^tt. M^iiaaiEiesi 3»c«iiss 

[0 0 4 3] -e-UT. M-^ffiaiggsi 3ice. a>ho 

-7 1 OCi-oT»^SnfcffiSc**, ffiSROMl 
S«J&3n. (L-R) Sfl#lCC©«S£«ffiLfcS 

30 1 BXT-V:tM^L t^lC^OSSM^inSlHlK 1 4 L 

i4Ltc«i^$na. -euT. zir\.^<r>m^\t. mma 
ffEKi 4LtTiin#$n, a^-a-j&i (D mt-m- 

^Rt*K:^-®£Sm#Jn^[iI!Sl4RlC«ite$n, ^ 

w^ffiM^ 1 Hse^nTg^iinsiiai 4 Rfc«ij&s 
ns. -eLT, cn^©^^«. ©^iDsmiari 4RC 

43 [0 0 4 4] ;i®<fc5;^ffla*ff'5lf»M^i!lSSH 
B. (L-R) gm^*§ie«£iW*feB«t!^l6l®fi 

HL&sraic^ttS-a-. (R-L) MM^s-iE-®M»fi: 

n-?nXxl/':tM^L, R»Cjnj¥LT. LffiJi:Rffllro2 

[0 04 5] 08 B*%^®lf8®-^5!ia^a®m 8 ® 
50 B, |^-®«igd»e 2?^-V>*Jl^X-rl/:t<t^L, R® 
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(8) 

13 

1, r St3E2*ro:;^h:-:^tttS;lsif::^ESSnfc 
2 *OSm^fi:fflcox t!-;^JC«J&UTS*f5 C tic 

©^ass-eft's. 

[0 0 4 6] S-r. X7^1^:t^^L, R®-S8tt, -^-n 

•eninjsiaiK 1 6 icffij&^nx (l-r) sm^^t^js 

*n-5. XT-V:tfi^L. Ri (L-R) 10 

Pifi-^Rlt«s#jnsnT*ie. xxu*<i#L. r 
li, -en-etiBss, Ha^-fr&fi (L) fl};^t:-*i:0* 

(R) ffll;^tf-*ifctH^j$n5. -tbT. (L 
-R) m^jaaiMKi 3irfti(&*n«. 

[0 0 4 7] -f-UT. <t^fflSlHlK 1 3 Ctt. n>hn 

5«i&$n, (L-R) m(an\zco^ik^mmL^& 

ttiE-ffl s sm-^HDjfHjs 1 4 L n, ^rasfitm 
^ r ttKe$nTM#i)o»[siK 1 4 L c«i^$n5. ^e- 
bT, cn^©ffl^tt. nnmnmm 4ntxijan--i 

K 1 4 R(cfi^ii&sn. SM)£ffim# 1 ttsiE^nrfi^ 
iD^misi 4 R{c«j&$n«.. ^bT. cns®m# 

3e«fcffl<0:& (R) mbr-:«7cm*$n5. 
[0 0 4 8] ::<Dj:^ui!im^fro=smmn9&mms so 
\t, mTommmtwus. (l-r) mm^^^mm^ 
«:>5rafciiffl:j?i6i®itBibfc^Kt5Efii:$*. (r- 
L) Mm^*^©>tt«;ffifi(c:gffi3^ir^i:5Ci!iabfc 
sra^ttM^i. r*-?-n-e<aX7^U:t<i^L, RICJU 
JfbT, it*lcEB3nfcLffiJtRfiJ0 2*®Xt!-* 

4 SIC. ^2. m5®§l!8«l|tm $I!H«ttffl<D;^i; 
[0049] 

If-* (SB tfis® X tf-*fi:B i»Tjfflj£ b fee 
aiis*e«a6fce3ii|$ftswb, xxu-^tm^eiJi-® 



i!$ffl¥6- 1 8 9 3 9 9 
:^j-r5J:5<cbfe©-C, xfcr-:*jSW::&JcEB-rsfc'it 
[0 0 5 0] ^bT. 'JT^-VV^JUS^SH^-r^)* 

R®Xtr-*»C<fcSfl^T. •fe>3'ffifiJC»B$n5'< 
#-fe>^'Xtf-**^^lCv'5at'-KbTt»4©T. 

[0 0 5 1] XxU:t©^®**»^*&4n?.« 

a^®», '!r-:/;|/^03Xh€ffl«bfe±?. S 
[0 0 5 2] Lifi^. Xxl':*-M^SiD&®22j£fflXtf 

-**»6^±b. (ESoxtr-;«7ffiaic«(4^^-a-5<t^ 
sc:®xfc;-*a: asft -a m:SBm. s n& 2 *® ^ laiJt 
ffiffl®xfc:-**>6S*t-s«^, ^ffljtffifflwxt;- 

*IC»bT*®SB-¥>4*ttSSafl:r-5Ci:C±r), J: 

-**<iii-®gft:[^icSB$nrv»5JS^T'fo, m-m 

»rt®V>t><*^)-f >Xhr-j!JtbT. 2!BJ3£filrffl©Xt; 
[HI] (A) tt*5!ia©iF»«^5!iaSSOffl^«!IS 

^•r«ri6HT*o. (B) tt*f5?g®^SM^ffla^a 

[02] *58M©«»fS^«iaSlfi©S2®^fif||** 

[03] :iEfB^©WS^^ffiaSIB©^3©$i&0!l$^ 
f«lJS0T*5. 

[04] *56M©«»<g^5aaSB©S4©|ISfiW** 

•r«i*s0-?*5. 

[05] :f;:mm(o^9m^mmmm<om5ommmim 

-r«fS0T*5. 

[06] *«?g©IFS^^5!yil?B®S6©SIJg09=£S 
•r«*S0T»5. 

[07] :^^m<o^mmnmm^m<ofS7<7immm^^ 
[08] *a?g®^SM^5!iass®m8©isiw$* 

-r8!^0-C*5. 
[09] ir«^fi:ffl»®:^rft®S*Iia«Sr««0T! 
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C011] (A) tta3t5(iD-9-7'i7>HS^*ff-5«^cD 

;^tr-*EH*a^-rflifSH. (B) na£3i5ffl-«oxif 

CHI 2] (A), (B) »4-€-n-en-»<Dxh:-** 
)aH-c*-5. 
1 wwi^jaasH 

3, 1 1 I^ROM 

4 ^mx 

5, 6 n>5jf;l.yt («*.ii*Si»saslHlK) 
7. 8 T>:/ 
10 3>hD— 7 

13. 13 a. 13b mnmmmK 

14L. 14R, 14 1, 14r. 16 mmSSWm^ 
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1 5L, I 5R, 15 1. 1 5 r WSS 

C ■fe>^'5^^>4iJl'®^ 

cfLx, cfRx +-V>-feJl'7><;i'^' 

DM ys-'^yf* (*&»Aa) 
h 1 L. h 1 R Xtf-* s p 1 

h2L. h2R xt;-*s p2A^es«#te&5*Tr 

10 L. R Xf-V'^t©^ 

1. 11. 12. Ic, IRe, r, rl, r 2, re, 
rRe Sra^ffi©^ 

M se# 

pLx, pRx a«tT«5£tt&«xfc|||R(D;:^tf- 
Re. SL. SR VJ7) 

SI. S2 ^m^iSi^mm^mtmn 

spl, sp2. 3p3, sp4, sp5. sp6, s 
p7 Xtf-* 
a) X WfiE (V-X) 
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